t
D HEE U R i Tty
TTLLLLE, . LS | L L FTET -

T A | i ! g o i - -

ppEEE EE EE HE | | i R ERT AT
EEEEE EN NN BN o4 p 0" AN LD aNogaas
SENREEN EE BNl g
M!i,_ ,_. = | [ ] != - .

Perioperacni protekce ledvin
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poslednich 5o let:
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ELSEVIER

REVIEW

Has mortality from acute renal failure decreased?
A systematic review of the literature

Yvonne Patricia Ympa, MD,? Yasser Sakr, MBBCh, MSc,® Konrad Reinhart, MD, PhD,”
Jean-Louis Vincent, MD, PhD?

“Department of Intensive Care, Erasme Hospital, Free University of Brussels, Belgium; and
F . . . L. . . - .
"Department of Anesthesia and Intensive Care, Friedrich Schiller University, Jena, Germany.

CONCLUSION: Despite technical progress in the management of acute renal failure over the last 50
years, mortality rates seem to have remained unchanged at around 50%.



poslednich 5o let:

zlepseni monitorace hemodynamiky
lepsi moznosti obehové podpory
rozvoj nutricni podpory

moderni ocistovaci metody

mortalita pri tézkem AKI je stale > 50 %!
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epidemiologie AKI

B.E.S.T study group

29269 pacientU ICU - 1738 AKI (5,7%)
1260 RRT (4,3%)
mortalita 60.3%

AKI pri septickem soku 47,5%
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ORIGINAL ARTICLES

Long-Term Risk of Mortality and Acute Kidney Injury During
Hospitalization After Major Surgery -

Azra Bihorac, MD. * Sinan Yavas, MDD, * Sophie Subbioh, BA,* Charles £ Hobson, MDD, ¥
Jesse [, Schold, PRD.; Andrea Gabeielll, MID* A, Joseph Layon, MD,* and Mark 5. Sepal, MDD, PRI

N= 10518, single center,
1992 az 2002
Min. 5-ti leteé sledovani po propusteni z nemocnice

AKlis malymi zménami S-Kreatininu je spojeno s nezavislym

zvysenym dlouhodobym rizikem smrti.

Ann Surg 2009;249: 851-858
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Dlouhodoby efekt AKI

A 100] Log-Rank p-value < 0.001
90 1
80 1
__70]
Be
S 60
2
=
» 50
401
30
20 5 T T T T T T T T T T T U L U UL ULy AL T T
0 2 4 6 8 10 12 14
Years after Hospital Discharge
e e T=0 T=2 T=4 T=6 T=8 T=10 T=12 T=14 0
(years)
At e 7192 6246 5800 4468 3188 2007 955 106
risk il
™ | Akl 3326 2627 2242 1604 1051 605 273 30 CCNEPHRO




Dlouhodoby efekt AKI

Long-term risk of mortality and other adverse outcomes after
acute kidney injury: a systematic review and meta-analysis.
Coca SG, Yusuf B, Schlipak MG, Garg AX and Parikh CR,

Meta-analyza 48 studii, 47017 pacient0

AKI —vyssi dlouhodoba mortalita a a ostatni nezadouci dUsledky

S rostouci zavaznosti AKI roste asociace s dlouhodobou mortalitou
Vsechny stupné AKI jsou spojeny se zvysenou kratkodobou i dlouhodobou

mortalitou

American Journal of Kidney Diseases, Vol 53, No6, (June) 2009: pp 961-973
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pacienti neumiraji na renalni selhani,
ale s renalnim selhanim
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Pacienti umiraji na renalni selhani

Nejen ARF, ale i mirnejsi formy AKI maji vliv na mortalitu a
morbiditu
Jak kratkodobou, tak dlouhodobou.....
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patofyziologie AKI

Hemodynamické zmény myoglobin systemovy Zél?ét
hyper-, hypoperfize hemoproteiny LPS/endotoxin
A WV RBF a ARVR ATB a antimykotika akt. leukocyty a monocyty
jzni kontrastni latky cytokiny
reperfuznitrauma akt.komplement atd.
%} hypoxie
oxidacni stress
toxicita NO

| Renal cell injury |

q
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RIFLE va.1 or AKI stages (AKIN)

Table 2

Classification/staging system for acute kidney injury?

Stage  Serum creatinine criteria Urine output criteria

e

1 Increase in serum creatinine of more than or eqéal to 0.3 mg/dl (= 26.4 umol/l) Less than 0.5 mi/kg per hour for more than 6 hours
increase to more than or equal to 150% to 200% (175 ne

ob Increase in serum creatining to more than 200% to 300% (> 2- to 3-fold) from Less than 0.5 mlfkg per hour for more than 12
baseline hours

KL Increase in serum creatinine to more than 300% (> 3-fold) from baseline (or serum  Less than 0.3 mlfkg per hour for 24 hours or anuria

creatinine of more than or equal to 4.0 mg/dl [z 354 pmol/[] with an acute increase ~ for 12 hours
of at least 0.5 mg/dl [44 pmol/l])

Diagnosis based on 2 creatinine levels within 48 hr period
RRT = RIFLE-F/ Stage 3 Mehta et al. Crit Care 2007 0
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Perioperacni AKI - rizikoveé faktory

Pacient:
Preexistujici renalni dysfunkce
Diabetes
Perioperacni kardialni dysfunkce
Sepse
Crush syndrom
Jaterni selhani
Leky/nefrotoxiny

Mahon and Shorten
Current Opinion in Anaesthesiology 2006, 19:332—338
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Perioperacni AKI - rizikoveé faktory

Chirurgicka procedura:
CPB
Cross-clamp aorty
Zvyseny |IAP
Generalizovana embolizace
Transplantace jater
Transplantace ledvin
Kontrastni latky

Mahon and Shorten
Current Opinion in Anaesthesiology 2006, 19:332—338

%

CCNEPHRO



Moznosti prevence AKI

nefrotoxiny

RRT ?

I eel
e
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Prevence AKI - hemodynamika

cile:
ustanoveni adekvatniho perfuzniho tlaku pro
vsechny organy
ustanoveni adekvatniho pritoku krve organy
ustanoveni adekvatni dodavky O,

%
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Prevence AKI - hemodynamika

monitoring?

IABP, CVP
Casny flow monitoring: LIDCO, PICCO, VIGILEO

SG
Zahajeni pred uvodem CA
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Prevence AKI - hemodynamika

objemova resuscitace

krystaloidy vs. koloidy ...... zalezi na zvyklostech
opakovaneé objemove vyzvy —hodnoceni na
zaklade odpovedi nebo znamek pretizeni

ev. hodnocenidle TTE, TEE

Isotonické roztoky, iso-onkotické

Cave HAES : VISEP, CRICO,

%
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Prevence AKI - hemodynamika

adekvatni intravaskularni napln je nefroprotektivni
-krystaloidni volumo-expanze pred toxickym
inzultem

nejsou data doporucujici miru intravaskularni
expanze (CVP)

Pozitivni kumulativni bilance spojena s vyssi
mortalitou u chirurgickych nemocnych'!
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Prevence AKI - hemodynamika

ztrata autorequlace RBF
MAP 75 —80 mmHg
ztrata autoregulace GFR
MAP 8o - 85 mmHg

hypertenze, sepse, - ztrata autoregulace i pri
podstatné vyssim tlaku

pouziti vasopresoru pro zvyseni MAP zlepsuje fci
ledvin a chrani ledviny pred poskozenim! O
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Prevence AKI - |AP

Normalni IAP je pod 12 mm Hg
grade | (12-15 mm Hq)
grade Il (26-20 mm Hg)
grade lll (20—24 mmHg)
grade IV (25 mm Hg)
abdominal perfusion pressure = MAP-IAP (nad 60 mmHg)

Monitoring
Terapie
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Moznosti prevence AKI

nefrotoxiny

RRT ?

I eel
e
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AKI - diuretika ?

mnohe studie udavaji zvyseni diurezy

dukazy pro pozitivni efekt na ledvinné funkce jsou limitovane
pacienti odpovidajici na diuretika zvysenou diurézou maji
pravdépodobné mené zavazne postizeni

jsou i studie prokazujici zhorseni ledvinnych fci

zadna dostupna studie neméla pozadovanou statistickou silu

Schetz M. Diuretics in acute renal failure?
Contrib Nephrol. 2004;144:166-81
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pred podanim diuretik

patrame po prerenalnich pricinach
patrame po postrenalnich pricinach

revize medikaci, vysazeni nefrotoxickych
lekU
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diureticka terapie - dUkazy

studie B.E.S.T. Kidney Group — 2004
prospektivni, multicentricka, mezinarodni epidemiologicka
54 center, 23 zemi, 29269 pacientu prijatych na ICU
1743 konsekutivnich pacientd s RRT nebo splnujicich
definovana kriteria ARS
potreba RRT a/nebo
oligurie 20oml/12 hod
anurie soml/12 hod
urea vice nez 30 mmol/I
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B.E.S.T. Kidney Group study

zaver — neni potvrzena vyssi mortalita spojena s podavanim
diuretik u kriticky nemocnych

neni proto doporucen Ustup od pouzivani diuretik v
intenzivni péeci

doporuceni velké randomizovane klinicke studie u alespon
5000 pacienty

%

CCNEPHRO



diureticka terapie - zaver

vyhody:
indukce diurezy — zlepseni kardialnich a
respiracnich funkci
konverze oligurickeého ARF na nonoliguricke ?
umozneni adekvatni nutrice
odpovéed na diuretika je mozna prognosticky
vyznamna
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diureticka terapie - zaver

diuretika nemaiji vliv na prevenci AKI

mohou resit objemove pretizeni kriticky
nemocnych
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Moznosti prevence AKI

nefrotoxiny

RRT ?

I eel
e
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Agonisté dopaminu

Cilem je zvyseni RBF
Dopamin,
Fenoldopam
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Dopamin ©©®

dopamin - tzv. renalni davka
- Kellum JA, M Decker J.
Use of dopamine in acute renal failure: a meta-analysis.
Crit Care Med. 2001 Aug;29(8):1526-31.
- Metanalyza 24 studii (18 randomizovanych) s 1019 pacienty
- pouziti low dose dopamin pro prevenci nebo terapii ARS neni na zaklade
dostupnych dUkazd obhajitelne a mélo by byt eliminovano z rutinnich
postupy

- Bellomo R, Chapman M, Finfer S, Hickling K, Myburgh
Low-dose dopamine in patients with early renal dysfunction: a placebo-
controlled randomised trial. Australian and New Zealand Intensive Care
Society (ANZICS) Clinical Trials Group.
Lancet. 2000 Dec 23-30;356(9248):2139-43.
multicentricka, randomisovana, double-blind, placebo-controlled study
low dose dopamin neved| k ochrané fce ledvin u kriticky nemocnych s
rizikem ASL
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Dopamin ©ee®

dopamine did not prevent onset

of ARF, need for dialysis, or mortality.

Thus, based on current evidence, there is absolutely no
role for low-dose dopamine in the prevention of AKI

from any cause.

Ramesh Venkataraman
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Agonisté dopaminu

Selektivni agonista dopamin 1 receptoru
Zvyseni RBF, GFR
Cave: systemova hypotenze

Fenoldopam jako prevence AKI po kontrastni latce
Stone GW, McCullough PA, Tumlin JA, et al:
Fenoldopam mesylate for the prevention of
contrast-induced nephropathy: A randomized
controlled trial. JAMA 2003; 290:2284-2291
315 pacientd, vzestup kreatininu o 25% za 96 hodin 33,5% vs 30% placebo

Fenoldopam nema vliv na rozvoj AKI po podani KL
Existuji studie prokazujici redukci rizika rozvoje AKl na

ICU po podani fenoldopamu 0
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Atrialni natriureticky peptid

Anaritide nezlepsil dialysis free survival:

Lewis J, Salem MM, Chertow GM, et al: Atrial
natriuretic factor in oliguric acute renal failure:
Anaritide Acute Renal Failure Study

Group. Am J Kidney Dis 2000; 36:767-774

Anaritide zlepsil dialysis free survival u

kardiochirurgickych pacientu:

Sward K, Valsson F, Odencrants P, et al:

Recombinant human atrial natriuretic peptide

in ischemic acute renal failure: A randomized

placebo-controlled trial. Crit Care 0
Med 2004; 32:1310-1315 O
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Prevence AKI - ostani

Otazky pro dalsi studie :

Theofylin u KL
Atrialni natriureticky peptid u kardiochirurgickych
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N-acetylcystein

Prevence AKI po podani kontrastni latky
Nekdy spolu s bikarbonatem
Vzdy s hydrataci

Mozna lze pouzit u vysoce rizikovych pacientd
(bezpecny levny)
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N-acetylcystein

Meta-analysis of N-Acetylcysteine to Prevent Acute Renal Failur
After Major Surgery. Kwok et al.
Am J Kidney Dis 53: 33-40 (2009)

10 studii, 1193 pac.

Concl: nejsou dukazy, Ze perioperacné NAC muUze ovlivnit mortalitu
nebo renalni outcome ( kdyz neni pouzit radiokontrast)

N-Acetylcysteine in Cardiovascular- Surgery —Associated Renal
Failure: A Meta-Analysis. Nigwekar et al.

Ann Thorac Surg 2009; 87: 139-47

12 studii, 1324 pacientU

Concl: NAC nema vliv na rozvoj AKI, rutinné nepouzivat
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CSA-AKI a alkalizace moci bikarbonatem

Behem MO dochazi k uvolnéni volného hemoglobinu a
nasledna hemoglobinurie mUze zpUsobovat ,pigmentovou nefropatii®

volny hemoglobin je zdrojem vysoce skodliveho volného zeleza jako
mediatoru poskozeni volnymi kyslikovymi radikaly

volny hem je vysoce hydrofobni - vede k poskozeni bunék proximalniho
tubulu amplifikaci cytotoxického efektu oxidant0

formace met-hemoglobinu v tubulech

volny hemoglobin pUsobi jako scavanger NO s naslednou vasokonstrikci
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Moznosti prevence AKI

nefrotoxiny

RRT ?

I eel
e
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Nefrotoxicke leky:

Revize medikaci, vysazeni moznych nefrotoxickych lekd
Aminoglykosidy: davkovani 1x denné snizuje nefrotoxicitu
Amfotericin B: liposomalni formy

Radiokontrast: pouzivan neionicke, isotonicke latky v
nizkeé davce

hydratace, bikarbonat a NAC?
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Perioperative AKI - zaver

Does perioperative hemodynamic optimization protect renal
function in surgical patients? A meta-analytic study

Niccla Brienza, MD, PhD; Maria Teresa Giglie, MD; Massimo Marucci, MD: Tommaso Fore, MD

Neni specificka ,kidney oriented , farmakologicka
terapie

Udrzeni renalni perfUze je jedina dUlezita strategie
Cardiac Output normalni az supranormalni

Adekvatni volemie
Concivsions: Surgical padents recaiving perioperative hemo-

dynamic optmizason are st decreased risk of renal mpairment.
Because of Me Imp=ct of postoperathve renal complications on
adverse DUicome, efforts should be smed to kientity patients and
surgedy that would most benent from pedoperative optimization.

Crit Care Med 2009 Vol. 37, No. 6, 2079-2090 OO
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Perioperative AKI - zaver

Identifikace rizikovych pacientu
Nacasovani planované operace:

RIFLE, AKIN, NGAL, Cystatin C
Hemodynamicka optimalizace
Hemodynamicky monitoring
Kontrastni latky
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